Abstract. This paper describes the results of the archaeobotanical examination of four Late Neolithic lakeshore settlements on Lake Biel in Switzerland. Due to the excellent preservation conditions in lakeshore settlements, non-carbonized as well as carbonized seeds and fruits were recovered in large numbers. In addition to the diaspore analyses, some samples of charcoal and moss were identified. The spectrum of cultivated plants was markedly different between the sites. In the transition from the 34th to 33rd century B.C. (sites Nidau, Lfischerz and Lattrigen 'vr) naked wheat and barley were predominant, while in the 32nd century B.C. (Lattrigen 'VII') cromer (a glume wheat) was most abundant. Flax and opium poppy were of great importance during the whole late Neolithic period. In addition to cereals, a large number of cereal weeds were detected. The wild flora included a high percentage of aquatic and lake-shore plants which results from the strong influence of water on the cultural layers. Taxa of flood-plain forest are also common. The proportion of potential grassland plants was low (in total only 13 taxa) which suggests that in addition to the cultivated fields only few pastures and grassland areas existed close to the settlements.
Introduction
Lake Biel is of glacial origin and is situated in the Alpine foothills (Alpenvorland) in western Switzerland south-east of the Jura mountains at ca. 430 m asl (Fig. 1) . The area was covered during the upper Wtirmian by the most recent advance of the Rhone glacier. The north shore of the lake has relatively steep banks which are part of the southern edge of the Jura mountains, and in just 8 km they climb to 1600 m asl. The south facing side borders on the Swiss plateau (the relatively flat lowlands between the Jura mountains and the Alps) and has quite flat banks. In accordance with the topographical situation, the Jura bank is only covered in certain places by a narrow alluvial zone. On the steep-sloped limestone Fig. 1 . Situation of Lake Biel in western Switzerland (after Wohlfarth and Schneider 1991) above the banks, mainly xerothermic mixed oak woods with Quercus pubescens grow, and on flat ground, natural arid grasslands (Xerobromion) occur, vegetation types which are protected (Hegg et al. 1993) . These dry places are today largely occupied by vineyards. The opposite, flat bank is a very different natural habitat; on the low lying ground close to the lake with its underlying geology of moraines, river and lake beds, and peat, large areas are dominated by successions starting from open, still water or by fen woods and flood plains (AmmannMoser 1975) . Forests of deciduous hardwoods composed of members of the Fagaceae, mainly beech (Fagus sylvatica) , are the natural vegetation of the slightly higher lying Molasse areas (see Hegg 1980 ). It was known as early as the last century that there were prehistoric lakeshore settlements on Lake Biel. The discovery of pile dwellings on lakes in Canton Ztirich in the middle of the last century and the pile dwelling theory of Keller (1854) led to a collecting boom at Lake Biel, as a result of which the building structures and layers of many sites were carelessly destroyed and the archaeological material was plundered.
An artificial lowering of the lake level by about 2 m and the construction of an intensive drainage network in 1888-1892 and 1962-1973 ehanged the hydrology and the lake shore vegetation to a great extent. This caused a continuous loss of cultural deposits from the prehistoric sites, which during the last decades has been intensified by boat traffic and other leisure activities.
In order to determine the degree of erosion impact, the Archaeological Service of Canton Bern decided to undertake an inventory of the Neolithic and Bronze Age lakeshore settlements around lake Biel: this took place between 1984 and 1987 . In addition to examination of the old sites, drilling cores and underwater samples were also taken (Winiger 1989 ) and pollen analyses of the Late Glacial and early Holocene periods were carried out (Wohlfarth and Schneider 1991) . In total, ten settlement concentrations were located which were mainly situated on the southern shore (Fig. 2 ). All the sites had been occupied several times and are dendrochronologically dated. The Neolithic settlement period was from ca. 3840 B.C.-2600 B.C., shorter periods in the early Bronze Age (ca. 1630-1570 B.C.) and late Bronze Age (ca. 1050-850 B.C.) have also been documented. On the basis of these results, several rescue excavations have been performed in recent years.
Macrobotanical remains have been examined to date from the four Late Neolithic sites, dated between 3400 and ca. 3000 B.C. (Fig. 2) . One of these sites, NidauSchlossmatte/BKW 1991 (Ib), layer 5, ca. 3410-3380 cal. B.C., is situated at the efflux of the lake in a floodplain forested area. It was examined in a rescue excavation in 1991 (excavation area ca. 600 m2). The other three stations: Sutz-Lattrigen -Lattrigen Riedstation (VI), 3393-3388 B.C.; Sutz-Lattrigen -Lattfigen Hauptstation, aussen (VII), 3202-3013 B.C.; and LiischerzKleine Station !XV), 3403-3386 B.C., are situated on the right flat bank of the lake. The cultural layers at these sites lie in the lake below today's water level. In Lattrigen, large underwater excavations have been carried out since 1988: in the winter months of 1988-1990 a 6000 m 2 excavation area of Site 'VI' (Lattrigen-Riedstation) was examined, and between 1988 to 1992 a preliminary survey was carried out of Late Neolithic layers of Site 'VII' (Hauptstation-aussen). Since the beginning of 1996, large scale rescue excavations have also been carried out at this site. In Ltischerz 'Kleine Station' as part of an inventory, an underwater survey was performed in 1987 which yielded a few botanical samples (Winiger 1989) . The degree to which the archaeobotanical examinations have been completed at the individual sites varies. The best studied is Lattrigen 'VII' from where the most samples (69) originate. At this site, the layers representing two archaeological phases could be clearly differentiated. The lower, better preserved group of layers includes cultural layers 1-3 and is dendrochronologically dated to 3203-3139 B.C. In contrast, the upper, later layer which corresponds to the second archaeological phase, layer 0 (dated 31st century B.C.) was more heavily eroded and could only be followed over a small part of the examined area.
The Nidau site (30 samples) can also be classed as well examined, although the cultural layers were strongly affected by water and flooded. Several cultural layers could be distinguished of which only the deepest, layer 5, that corresponds to the settlement period of 3400
B.C.
(3403-3386), was examined in detail. This layer was of only limited thickness (5-10 cm) and remained in situ in only part of the excavation area. Before the next settlement period in the 32nd century B.C., which is represented by the only slightly organically coloured layer 3, a part of the settlement area was covered by an ancient branch of the efflux of lake Biel. As a result the material of layer 5 was washed up and deposited in a secondary position. Only limited comparisons can be made with Lattrigen 'VI' where the cultural layer was completely eroded and Ltischerz 'Kleine Station'. From these two sites only seven judgement samples (after van der Veen 1987; Jones 1988) were available.
The first comprehensive archaeobotanical investigations at Lake Biel were carried out on the material collected from site Twann which was excavated in [1974] [1975] [1976] . Large sample volumes of the cultural layers of the Cortaillod Culture (37/36th century B.C.) and Late Neolithic were studied for their macrofossils Piening 1981) . These serve as a basic comparison for the investigation described here.
Material and Methods
From the four sites, a total of 106 botanical samples were available (Table 1) . They originated in Nidau 'Schlossmatte/ BKW' (30 samples with a total volume of 24.5 1), Lattrigen 'VII' (69 samples, total volume 29.6 1), Lattrigen 'VI' (2 samples, total volume 0.1 1), and Liischerz 'Kleine Station' (5 sampies, total volume 0.5 1). The sampling method for the two intensively sampled sites, Nidau 'BKW' and Lattrigen 'VII', was developed from the experience derived from the lakeshore settlements in Ziirich (Jacomet et al. 1989) ; both interval samples from each layer (horizontal distance between samples 1 m to several m) and judgement samples visibly rich in plant material (such as cereal and moss samples) were taken. The volume of the interval samples was between 400 and 2500 ml (average 950 ml), and that of the selected samples between 1 and 150 ml. Only judgement samples (stored grain) were available from Lattrigen 'VI' and Liischerz. The sampling system at Nidau and Lattrigen 'VII' was in principle identical, but was modified according to the excavation technique. In Nidau, the cultural layer was broken down using the strip-excavation technique both above and below water so that samples could be taken every 2-5 m from the cross and longitudinal sections. The area, which was excavated in 1991, was 600 m 2. The archaeobotanical investigation was confined to the better preserved cultural layer 5. In Lattrigen 'VII', a quadrat of 100 m 2 in the middle of the settlement and extendhag from it, four 2 m wide and 77 m long sample transects were examined in an underwater excavation (total area examined 730 m 2, with a sample distance of 1-3 m in the middle and about 10 m in the transect area). Material from two occupation phases could be recovered: from the period 3202-3139 B.C. (layers 1-3), and from the 31st century B.C. (layer 0). The cultural layers in Liischerz were also underwater, the samples being collected during an underwater survey which was carried out in 1987.
The waterlogged sample material analysed was mainly from organic cultural layers, which experience showed to contain most plant material. A few samples were from the contact zone with lacustrine chalk and mixed sandy sediments that lay under and over, respectively, the cultural layers.
The samples were fine sieved with meshes of 8, 4, 2, 1, 0.5, and 0.25 mm. Charcoal isolated from the 8 and 4 mm fractions and seeds and fruits from all the fractions were examined. A maximum of 50 ml of the 0.5 mm fraction and 10 ml of the 0.25 mm fraction were examined, and the number of seeds and fruits of each taxon in these subsamples was used to derive the number for the whole sample.
Results and discussion
Density (Fig. 3) Generally, the density of grains and fruits in cultural layers of lake shore settlements is very high. From the intensively studied lake shore settlements in Zfirich (Jacomet et al. 1989 ) the better preserved layers of organic sediments yielded on average 1000-5000 items per litre. On comparing judgement samples, the variation is of course higher.
Of the sites described here, the density at Lattrigen 'VII', with averages of 650-2000 in three of the four layers, is significantly higher than in Nidau, which can be accounted for by the better preservation conditions. The frequency distribution for samples has a maximum of 2000 items/1. In Nidau, where the average is only 900 items/l, most of the samples contain between 500 and 1000 items/l.
Presence of plant remains
Considering the two most intensively examined sites, Nidau and Lattrigen 'VII', 36 of about 160 identified taxa appear in more than 50% of the samples, but only a few, however, reach a presence of 90%. At both sites, these are Papaver somniferum, Fragaria vesca, and Rubus fruticosus. In Nidau, Schoenoplectus lacustris, and in Lattrigen 'VII', Linum usitatissimum, Malus sylvestris and Najas marina were also found in 90% of the sampies. Also appearing with high presence (>80%) at least at one site were Abies alba (needles), Hordeum vulgare (carbonized grains), Physalis alkekengi, Rosa spp. and Triticum dicoccon (uncarbonized spikelet forks). All of these taxa are exclusively ones that either arrived at the settlement through human activities (cultivated and edible/useful plants) or were washed up from the water or lake shore.
Crop plants
Altogether, seven different cultivated plants could be detected. The large amounts of carbonized cereal grains indicate that cereals played an important role in the nutrition of the Late Neolithic population. The three most important cereals are Hordeum vulgare, Triticum dicoccon and T. aestivum/durum/turgidum (Fig. 4) . The most frequently identified is barley (H. vulgare) with 8833 grains. From Lattrigen 'VII', even whole or broken ear fragments (52 specimens) were found (Figs. 7, 9) . Several samples from Nidau and Ltischerz contained baked grains, which made their identification difficult. The proportion of barley in the cereal spectrum varies between 38% in Lattrigen and 74% in Nidau. As our previous investigations of lake shore settlements showed (Jacomet et al. 1989) , chaff fragments of barley are much rarer than grains. In total, only 231 carbonized and 7 unearbonized rachis segments were found.
Of the wheats, naked wheat (Triticum aestivum/ durum/turgidum) mainly of tetraploid type and emmer (T. dicoccon), a glume wheat, were the most important.
However, the number of finds of the two different wheat types at the sites differs markedly. From around 3400 B.C., finds of naked wheat are more numerous. From Nidau, 1042, from Lattrigen 'VI' 23 and from L~ischerz, 2960 grains could be identified. There are clear differences in the spectrum of wheats at Lattrigen 'VII' (ca. 3200-3000 B.C.). Here, emmer (T. dicoccon) is the most common wheat, represented by 586 grains, while naked Another glume-wheat species, einkorn (T. monococcum) was also found, but in insignificant amounts. The data are not therefore consistent with its active cultivation, rather with its incidental harvest with other cereals.
The cultivation of flax (Linum usitatissimum) was of importance throughout the second half of the 4th millennium B.C. Both seeds and capsule fragments of this plant occur frequently in most of the interval samples. The greater proportion of finds are uncarbonized (2975 capsule fragments and 6329 seeds); only a small fraction are carbonized (17 capsule fragments and 170 seeds). Its presence in the interval samples is in Nidau 90% and ter species was frequently identified in sites of the Late Neolithic period in the northern Alpine foothills, but previously there were no archaeobotanical records of it after 2800 B.C. (Brombacher 1993 ). An equally important cultivated plant was the opium poppy (Papaver somniferum). It occurs in the highest densities in the cultural layers from Lattrigen 'VII' (439 items per litre), where the presence of uncarbonized seeds also reached 100%. Around 3400 B.C. (Nidau) the values are significantly lower (density 89 items/l, but presence still 95%), although this is probably due in part to the preservation conditions. As the only legume, but also known from other Neolithic sites, a total of 9 peas (Pisum sativum; 1 uncarbonized, 8 carbonized) were identified.
Two probably cultivated plant species, dill (Anethurn graveolens) and celery (Apium graveolens) were also found in Nidau and Lattrigen 'VII' with 8 and 5 finds respectively. Both have been recorded from other neolithic sites in Switzerland (Jacomet 1988 ), but always in insignificant amounts. While dill is indigenous to the eastern Mediterranean and west Asia (Zohary and Hopf 1993) , wild forms of celery occur in the Mediterranean basin and in coastal regions of Europe (KSrberGrohne 1987). The records from Swiss Neolithic lakeshore sites must be considered as introduction by humans and may represent a cultivation or an extensive use of these plants.
Collected plants
The numerous remains of collected edible plants clearly indicate that these plants played an important role in the subsistence pattern. In Nidau, berries are the most com- For many other plant taxa, it is not possible to differentiate between cultivation, collection of useful plants or merely the presence of (uncollected) wild plants. It is most likely that Brassica rapa, Chenopodium album and Physalis alkekengi were used or collected. These three species are not very common at the Lake Biel sites, but were found in particularly high numbers at other Neolithic sites on Lake Ztirich and Lake Constance (Bodensee) (Jacomet et al. 1989 Schlichtherle 1981) . Valerianella dentata and Daucus carota were also possibly used.
Agricultural activities
What did the cultivated land look like that the cereals were grown in? Looking only at the carbonized weed diaspores that are found with the grain samples, no conclusion can be drawn because only a few carbonized wild plant seeds and fruits (Fabaceae and Poaceae) were found. The majority of wild plants that may have come from cultivated land are uncarbonized and thus interpretation is difficult because there are no Palaeobiocoenoses, (original combination of the growing plant community) only Thanato¢oenoses (death assemblages, secondary combination of remains of taxa which did not necessarily grow in the same community) (Willerding 1991, 36) . We cannot therefore rule out the possibility that the wild plant material was introduced into the cultural layer during or after its formation and does not originate from the same location. Further, the division of wild plants into ecological groups is particularly difficult in the plant habitats that have been heavily influenced by human activities, such as arable land and pasture, because the species combinations depend on the management practices of the time. During Neolithic times, many plants grew in cultivated fields which today are more common on the edges of woods, in clearings and in ruderal zones (Jacomet et al. 1989; Behre and Jacomet 1991) . If we attempt nevertheless to interpret which species may have grown in the fields by drawing from weed rich cereal samples from other Neolithic sites (Piening 1981; Hopf 1968; Jacomet et al. 1989) , the following can be seen.
Of the 16 taxa which are segetal today (after Ellenberg 1988), nine are winter weeds and seven summer weeds. Typical winter cereal weeds of today such as Agrostemma githago and Papaver argemone are absent.
Instead, the species found belong to the Late Neolithic spectrum of weeds for the northern Alpine foothills. Most of the identified winter cereal weeds grow best on a slightly acidic, loamy clay soil. Weeds of more alkaline soils (Viola tricolor and Valerianella dentata) are in the minority. Similarly the summer cereal weeds indicate that the soil was slightly acidic, as is expected for the prevailing Wfirm moraine material. The cereal weeds cannot be considered in isolation from the ruderal plants. In the Neolithic age ruderal plants often grew on cultivated land, as shown by the diaspore evidence from grain store samples from various sites (Jacomet et al. 1989) . The frequencies with which most of these plants were found was again lower in Nidau (around 3400 B.C.) than in Lattrigen 'VII' (3200-3000 B.C.). Considering the species list (Table 1) , the dominant ones among the 27 species attributed to this group are from moist to average locations. The most common at Lattrigen 'VII' are Arctium minus (68%), Chenopodium album (59%), Ranunculus repens (76%) and Urtica dioica (71%), though Lapsana communis, Polygonum aviculare and Sonchus asper are also often seen. In Nidau, Ranunculus repens was found at the highest presence, 42%, all other species at less than 30%.
The extremely low weed presence at Nidau indicates that there were no fields close to this site and that the grains found were brought from some distance. Similarly the rarity of carbonized and uncarbonized chaff remains here suggests that grain was not processed in large amounts at the site. Carbonized chaff was also rare in the samples from Lattrigen 'VII'; uncarbonized chaff remains were, however, found in large amounts (presence of Triticum dicoccon 46%). The small number of uncarbonized chaff finds at Nidau could also be due to the rather poor preservation state of the cultural layer, but since carbonized remains, which would not be affected by the preservation state, are also rare, we conclude that no threshing floor was included in the Nidau site.
In summary, the spectrum of identified wild plants shows that for both Lattrigen 'VII' and Nidau the plant remains brought into the settlement originate in the surrounding area. Thisincludes a utilized area with a radius of around 1-3 km.
Crop cultivation during the Late Neolithic in Switzerland
Comparing the various Neolithic sites with wetland preservation in the Alpine foothills it becomes clear that crop plant species did not change during the Late Neolithic period. However, the prevalence of the different species varies with time and location. Generally, at least two different cereals were cultivated together with flax and poppy.
During the first half of the 3rd millennium B.C., the predominant cereals on the Swiss plateau were naked wheat (Triticum aestivum/durum/turgidum) and barley (Hordeum vulgate). Glume wheats (T dicoccon and T. monococcum) were unimportant at this time. Flax (Linum usitatissimum) and opium poppy (Papaver somniferum) also played a major role. The small numbers of peas (Pisum sativum) remains in the cultivated plant samples could be due to poor preservation and thus cannot reliably indicate the role of peas in this period.
The second half of the 3rd millennium is associated chiefly with changes in cereal cultivation. The importance of naked wheat, which was still predominant at Nidau, Lfischerz and Lattrigen 'VI' declined and was replaced by a glume wheat (usually emmer). The ascendancy of emmer took place between 3300-3200 B.C., but there are marked differences in its prevalence between sites. While naked wheat is unimportant in Lattrigen 'VII' and at Lake Zfirich (Seefeld layer 3; Brombacher and Jacomet 1997) it still makes up a large proportion of the cereal remains at other sites (Twann: Ammann et al. 1981 ; Allensbach/Lake Constance: Karg 1990) . Not until the time of the Corded Ware culture, after 2800 B.C., did naked wheat disappear almost completely from the settlements of the Alpine foothills.
There are no such strong differences in flax cultivation, although it is found in larger amounts after 3200 B.C. and especially from the beginning of the Corded Ware culture in east Switzerland and in the Sa6ne-Rhrne culture in west Switzerland. A different distribution is seen for the opium poppy which is found in greatest amounts in the remains of the Horgen culture at Lake Zfirich (Jacomet et al. 1989 ) and at Lake Constance (Rrsch 1990a). In western Switzerland, to which Lake Biel is also counted, poppy seems to have been much less important.
The developing preference for the less demanding glume wheat during the Late Neolithic could be connected with a more intensive cereal cultivation that, with the expansion of cultivated land and introduction of greater yield densities, led to a loss in soil quality. Evidence for this at Lake Constance is described by Rrsch (1990a) and Biltamboz (1990) , and at Lake Zfirich by Jacomet et al. (1989) . The most intensive documented settlement of Lake Biel occurred in this period. Here too, there is evidence for a switch to more frugal cereal species together with the bringing of level ground into culti- The importance of the various species is expressed by the number of crosses Grain specimens are taken into consideration with first priority vation. Evidence for this derives from the weed flora: Jacomet et al. (1989 Jacomet et al. ( , 1991 found more species typical of nutrient poor soil in this period such as Vicia tetrasperma, Euphorbia exigua and Trifoliurn arvense.
At the lake Biel sites examined so far, remains of these weeds are rare with the exception of Twarm. An intensification of glume wheat cultivation can, however, be clearly seen.
Overview of the natural surroundings
The different natural surroundings of the sites is clearly reflected in their plant spectra. Since there are only judgement samples from LiJscherz, the spectrum of Twann, a site on the left side of the lake (Cortaillod culture, Ammann et al. 1981 ) has been added. In Nidau, water, lake shore and forest plants reach up to 50% of all identified taxa, whereas in Lattrigen 'VII' only 39% and in Twann 28% belong to this group (Fig. 5 ). This difference clearly reflects that in Neolithic times, Nidau was in a riverbank area at the efflux of the lake. In contrast, only 20% of the taxa from Nidau are segetal weeds and grassland species, but 25% in Lattrigen 'VII' and 31% in Twann. It is not surprising that Twann has the highest proportion of grassland species since natural open vegetation (arid grassland) occurs close to the site (Ammann et al. 1981) .
Lake shore vegetation
A large portion of the identified plant remains originate from the immediate surroundings of the settlements, the lake shore and the alluvial zone. Water and lake shore plants, 28% of all taxa in Nidau and 22% in Lattrigen 'VII', make up the greatest proportion of species identified. In Nidau, this fraction is particularly large in samples from those parts of the cultural layer that were disturbed by the river. In Lattrigen 'VII', the flooded areas of the cultural layer have the highest proportion of water and lake shore plants, while the better preserved organic parts of the layer contain relatively few such remains. In Nidau oospores of stoneworts are very common, over 10 000 specimens; but seeds and fruits of various Potamogeton spp., Myriophyllum spicatum and Ranunculus aqualilis were also found in large numbers. The lake was already at this time relatively nutrient rich as (Ammann et al. 1981) and at the Auvernier-Brise-Lames site on the north shore of lake Neuchfitel (Baudais-Lundstrom 1978) , is except for a single seed specimen of Saponaria ocymoides not found at the sites described here.
Mosses
Mosses were identified in sub-samples taken from the < 2 mm material of many of the samples from Lattrigen 'VII' (22 samples) and from Nidau (4 samples). The aim of this study was to gain further palaeoecological information about the region surrounding the settlements through knowledge of the ecology of the species and to find which moss species were preferred by people. Recent classification and analyses of mosses from prehistoric settlements are rare (R6sch 1988, 1990c) . Older evidence from Swiss lakeshore sites can be found in Neuweiler (1924) . Three hundred moss fragments were available and were assigned to 25 different taxa; 24 were mosses and one, Porella platyphylla, was a liverwort (Table 3) . As in other Neolithic wetland sites, the two most common species were Anomodon viticulosus and Neckera crispa, being found in 95% and 82%, respectively, of all the samples examined. Antitrichia curtipendula and Leucodon sciuroides were also relatively common. These four moss species are all epiphytes which occurred on bark and sometimes on rocks in the Neolithic woods. All the other taxa were seldom found: dividing them according to habit, nine are epiphytes, four are ground mosses, eleven are found in broad habitat types and one, Calliergon giganteum, belongs to the bog and water mosses. The prevalence of the epiphytes shows that most of the mosses were gathered from or originated on tree trunks and branches in the nearby woods. Considering the ecological requirements of the different taxa, the (Figs. 7, 9 ). This was also apparent from the L/B (length/breadth) index which in the grains in this group was 1.03-1.59 (Table 4) . Jacomet (1987) defined the cut-off point between the long, slim grains of T. aestivum s. str. type and the short compact grains of compact-type as 1.5. Only 38 grains had a L/B index of over 1.6 clearly above this value (1.6-1.85). Differentiation of tetraploid naked wheat of the T. durum/turgidum (macaroni/cone wheat) type from the T. aestivum (bread wheat) type is not possible from the grains. Rachis remains can indicate whether a wheat is tetraploid or hexaploid (Maier 1996) , but were seldom found in the samples, however the swellings underneath the glume attachment and the straight course of the side edges fitted much better with tetraploid naked wheat (Fig. 9) . The second most common wheat was emmer (T. dicoccon) which only occurred in the younger layers (site Lattrigen 'VII': 586 grains). Emmer grains are distinctly narrower but with a L/B index higher than that of the naked wheat grains. The values for the 41 grains measured lay between 1.55 and 2.41 (average 1.83-1.97). Many grains were deformed and no longer had distinguishing characteristics.
Barley
Barley was the most commonly identified grain at all of the sites examined. As well as the large number of grains (8833) 52 more or less highly fragmented ears were also found (Figs. 7, 9 ). These showed that this was a manyrowed barley. On several of these ear fragments the rachises, which bear the diagnostic characteristics distinguishing lax-eared (4 rowed) barley from dense-eared (6 rowed) barley, were visible. The rachis segments were very hairy which, according to Jacomet (1987) , suggests they belong to dense-eared barley. The short length (1.7-2.7 mm) and the L/B index of the rachis (2.5-3.1) are also consistent with dense-eared barley. These features can be clearly seen on the ear fragments (Fig. 9) . fruitful discussions. The drawings are by Marlies Klee (Basel) and the photographs of wild plants were taken by Georges Haldimann (La Chaux-de-Fonds), and of cereals by the Institute for Scientific Photography (Basel). Charcoal identification was performed by Angela Schlumbaum (Basel) and the mosses were identified by Josef Bertram (Allschwil/Basel). Financial support for the examination of plant remains was received from the Archaeological Service of Canton Bern.
